Introduction
The development of plant communities is determined by an array of environmental and anthropogenic processes. A common idea in the literature is that the quality of habitat is defined by its richness in nutrients, and the level of pollution as well. Both are quite important from the standpoint of the normal development of individual species [1] . In the first case, a major role is played by the structure of the environment: the geographical location, relief, geological structure, hydrology, climatic conditions, character and size of the catchment area, i.e., geomorphological processes or soil (where the environment is modified by the plant community). However, human beings ultimately determine the amount of stress in the environment, (e.g., pollution).
Environmental stress, for example, from the supply of substances from anthropogenic sources, (point, linear or surface sources) -especially in aquatic habitats which are sensitive to changes -leads to a disturbance in the balance of substances at the plant-environment-plant level. Locally, the tolerance of a plant species to habitat conditions (ecological amplitude), can be considered. The specificity of spring habitats depends primarily on the character of subterranean waters; the water and its physico-chemical properties determine the development of plant communities and their floristic composition, often unusual in an individual country or on the European continent. On the other hand, such habitats are sensitive to changes and so their quality should be monitored with particular care, and their degradation prevented. Springs are among the most valuable components of the European landscape. Because of their small size and marginal economic importance, they are seldom studied [2] . Springs have developed a specific type of vegetation because the subterranean water reaching the surface usually has a relatively constant temperature throughout the year, about 9ºC [3] [4] . In Poland, springs harbour many interesting and rare plant species and communities [2, 5] .
The association of Ranunculetum baudotii Hocquette 1927 was first described from the coast of northern France [6] . It was then discovered in other regions of France [7, 8] , and later in Germany [9] [10] [11] [12] [13] [14] , the Netherlands [15, 16] and Great Britain [17] [18] [19] . The phytosociological material from the Czech Republic is quite scarce and needs to be revised (K. Šumberová, personal communication). Patches of Ranunculetum baudotii association have been observed in various types of stagnant and slow-flowing waters, most of all along the coast, on islands, often in estuaries and, less frequently, inland. The waters are most often salty, 0.5-1.5 m deep, with sandy and muddy bottoms [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . The characteristic species of the association is Batrachium baudotii (Godr.) F.W. Schultz (syn. Ranunculus baudotii Godr.). In most of the observed patches, the community has a two-layered structure. In Great Britain, in the subaquatic layer, besides the characteristic dominant species, the co-dominant Zannichellia palustris subsp. palustris is often found, as well as Ceratophylum submersum, Potamogeton pectinatus, Ruppia maritima, Callitriche stagnalis, C. obtusangula, C. platycarpa, Riccia fluitans, with a smaller proportion of Lemna trisulca and Ceratophyllum demersum. The surface layer usually contains Lemna minor and L. gibba [19] . In Germany, co-dominants found in such patches are: Potamogeton pectinatus, Ruppia cirrhosa, Zannichellia palustris subsp. pedicellata and Potamogeton pusillus [9] [10] [11] [12] [13] [14] . The phytocoenoses usually adjoin patches of Ceratophylletum submersi or Potametum pectinati [7, 18, 19] . The syntaxonomic classification of this association is still problematic [19] . Some authors suggest that it belongs to the class Ruppietea maritimae [11, 12, 18] , but most researchers place it in the class Potametea [8, 10, 13, 14, 20] .
The appurtenance to one of the alliances is also problematic and depends on the author cited, namely, Zannichellion pedicellatae [13] , Potamion pectinati [14, 21] or Ranunculion aquatilis [20] .
In Poland, the patches of the association have not been previously recorded. However, the characteristic species, Batrachium baudotii, has been observed in a few localities along the Baltic coast and, exceptionally, inland [e.g., 22]. For this reason, in some countries in the eastern part of its range, for example in Poland, the species is legally protected and included in the "Red List of Plants of Poland" belonging to the "E category" (= CR); i.e., declining, critically endangered [23] . It is also very rare and classified as critically endangered in the Czech Republic [24] while in Slovakia it is classified as an endangered species, "EN" [25] . In Hungary, it is a rare species and is included in the "NT" category, i.e., near threatened [26, 27] .
In Europe, the association Ranunculetum baudotii is among the groups of much threatened communities [13, 14, 19, 20] . It should be noted that in the literature, there is no detailed data on the physico-chemical properties of water and bottom sediments that characterise its habitats. Knowledge of these parameters is essential for effective protection of its localities.
The main goal of the study is to present a detailed phytosociological and ecological description of Ranunculetum baudotii, the halophylous plant association which was first found within a non-halophyte, inland locality in Central Europe, situated more than 400 km from the Baltic coastal line, and compare these observations with the data characterising the phytocoenoses recorded within halophylous habitats in Europe.
Experimental Procedures
The spring that was the subject of the study is in Rożniątów, near the town of Strzelce Opolskie, in Silesia, SW Poland, and is located in the village centre [28] [29] [30] [31] . The subterranean waters of the spring emerge at an altitude of 231/232 m a.s.l. The area of catchment is 83.7 km 2 . The mean for the spring discharge is 98.6 l s 
Results
During our geobotanical research, one site of a Ranunculetum baudotii association was discovered (Table 1) . Species such as Callitriche hamulata, Potamogeton pectinatus and Lemna minor occurred less frequently. An average of five species were counted in each relevé. Batrachium baudotii with a smaller proportion of Callitriche hamulata, Potamogeton pectinatus, Veronica beccabunga f. submersa and Berula erecta f. submersa dominated the underwater layer. The layer above the waterline was formed by Lemna minor and Batrachium baudotii.
Batrachium baudotii dominated in this community
At present, the spring holds a fine sediment with a slightly alkaline pH (7.5). The sediment of the region of water outflow has a slightly lower pH (6.98 ). In the zone of water outflow, the concentration of the elements listed above was similar, but the sediments additionally contained lead (4.09 mg kg -1 ), which was not detected in the spring zone.
Waters in the spring zone are characterised by neutral and slightly alkaline pH: the mean pH was within 7.0-7.4. The water temperature was 8.8-11.5ºC ( Table 2) . Based on the total content of dissolved 
Discussion
In other European countries, phytosociological tables showing Ranunculetum baudotii patches in non-halophilous habitats, have not been previously published. Thus, it is the first such record of the association. All previously published relevés from halophilous habitats of Europe differ from Polish inland relevés, primarily because the (sub)saline taxa are involved, including: Ruppia maritima, Zannichellia palustris subsp. pedicellata and Ruppia cirrhosa (the last one does not occur in Poland only [33] ). Other habitat conditions and phytosociological data of phytocoenoses analyzed were found to be very similar. Namely, in the most of halophylous patches and also within the newly described inland locality, the co-dominant species with Batrachium baudotii was Potamogeton pectinatus [8] [9] [10] 15, 16] . The total number of species found in the studied patches of Ranunculetum baudotii in Poland was 7 ( Table 1) , which was close to the number of species within the community patches from other European countries [8] [9] [10] 15, 16] . Similarly, as in the phytocoenoses described in other European countries, the patches of Ranunculetum baudotii in Poland have also a distinct two-layered structure [8] [9] [10] 15, 16] . The lack of halophylous species within the newly described Polish inland locality of Ranunculetum baudotii is clearly related to the nature of the water, which is characterized by its very low salinity. Their absence, however, has no influence on the determination of the alliance that the association belongs to. Due to the relatively large share of Potamogeton pectinatus in the patches, the community examined belonged to Potamion pectinati ( Table 1 ). The participation of taxa belonging to Ranunculion fluitantis; i.e., Callitriche hamulata, Veronica beccabunga f. submersa and Berula erecta f. submersa was found to be connected with the typical habitat for such phytocoenoses; i.e., a rapid flow of water with an alkaline pH [13, 14] .
With respect to nitrate content, water where there was a direct discharge had a satisfactory quality, but in the outflow zone its quality decreased. The situation results from the fact that within the spring, the subterranean water mixed with stagnant water, enabling nitrogen compounds to penetrate directly from surface downflow, (e.g., from farm animal enclosures), with rainfall, communal waste; also animal faeces may have provided nitrogen as the spring is the site of water fowl. It should be also added that in 1986-1988, the bottom was artificially cleaned [29, 30] .
In Poland, the Brackish Water-crowfoot (Batrachium baudotii) was previously recorded from localities on the coast and in one inland locality in the Będkowska Valley, near Kraków, S Poland. A similar characteristic of subterranean waters in these sites (HCO 3 -Ca and natural content of SO 4 , associated with the occurrence of intercalation of anhydrite and gypsum in the substratum), shows that the plant community prefers habitats in the zone of discharge of karst fissure waters from Jurassic, Cretaceous and Triassic water-bearing levels [34] [35] [36] [37] . However, the absence of localities of this species and its community in other spring areas of similar chemical composition of subterranean waters, shows that its occurrence is also affected by an array of other factors resulting from the character of the source: bottom morphology, properties of bottom sediments, substratum pH, water temperature, salinity, spring discharge and anthropopressure level.
It seems that spring ecosystems, including phytocoenoses of Ranunculetum baudotii, are usually stable resulting from stable chemical composition of the water. Changes in water quality result from anthropopressure level ( Table 2 ). In the case of karst fissure subterranean waters, increased nitrate levels are typical of areas with intense farming.
Conclusions
Based on the studies, the environmental conditions of Ranunculetum baudotii association in Poland differ greatly from the typical habitat properties of the community in the rest of Europe. Also the floristical composition of the patches was different.
In this study, Ranunculetum baudotii was found to be included within Potamion pectinati alliance, because of the presence of Potamogeton pectinatus in the patches (Table 1) , a species characteristic for this syntaxonomical unit [21] .
The karst spring in Rożniątów can be regarded as a relatively stable aquatic habitat (chemical composition of subterranean water, i.e., prevalence of hydrocarbonate, calcium and magnesium ions), where there is an abundance of macro and microelements, N and P, and disturbed (caused by increasing anthropopressure). At present, with such great pressure from the surroundings, the plant communities of the spring area in Rożniątów, including phytocoeoses of Ranunculetum baudotii, are exposed to considerable stress. The locality of the association Ranunculetum baudotii, (until now the only one confirmed in the eastern part of Central Europe), should be especially protected and constantly monitored.
